Potassium channel-mediated relaxation to acetylcholine in rabbit arteries.
Endothelium-dependent relaxation is associated with smooth muscle hyperpolarization in many arteries which may account for relaxation that persists in the presence of nitric oxide inhibitors such as NG-nitro-L-arginine methyl ester (L-NAME). Acetylcholine (ACh)-induced relaxations of the rabbit thoracic and abdominal aorta and iliac and carotid arteries were studied for the relative contribution of nitric oxide-dependent and -independent mechanisms in rings suspended for measurement of isometric tension. Although relaxation of the thoracic aorta to ACh (10(-6) M) was almost blocked completely by L-NAME (3 x 10(-5) M), the maximal relaxation in the abdominal aorta, carotid and iliac arteries was only reduced by 28, 26 and 62%, respectively. In rings of abdominal aorta, L-NAME blocked the ACh-stimulated (10(-6) M) rise in cyclic GMP verifying that relaxation which persists in L-NAME-treated rings is not mediated by nitric oxide. The L-NAME resistant response was nearly abolished by elevated external K+ in rings of abdominal aorta and carotid artery, suggesting this relaxation may be mediated by a membrane potential sensitive mechanism. Furthermore, tetraethylammonium (10(-3) M) partially and charybdotoxin (5 x 10(-8) M) completely inhibited the remaining L-NAME-resistant relaxation in both abdominal aorta and carotid artery, suggesting a role for Ca(++)-activated K(+)-channels. Blockers of ATP-sensitive K+ channels also inhibited the L-NAME resistant relaxation in the abdominal aorta only.(ABSTRACT TRUNCATED AT 250 WORDS)